A spherical object impacting the free surface generates both a splash curtain and a subsurface air cavity. In the case of a spinning sphere, the angular momentum combined with forward motion causes the sphere to move along a curved path, similar to a curve ball pitch in baseball. The hydrodynamics of a billiard ball ͑diameter 5.7 cm͒ impacting the free surface with a downward vertical velocity of 7.5 m / s and a clockwise angular velocity of 232 rad/ s are revealed through high speed video imaging. The curved trajectory of the sphere is evident in Fig. 1 . Figure 2 reveals the evolution of the splash curtain above the free surface as the sphere imparts momentum into the fluid. Initially, at impact, the momentum transfer forms a radial jet just above the free surface, until vertical growth outpaces radial expansion forming the splash curtain ͓Fig. 2͑a͔͒. The curtain eventually collapses inward, forming a dome. As the sphere spins, it draws fluid from the left side of the cavity causing the dome to breakdown asymmetrically ͓Fig. 2͑b͔͒, in contrast to the axis-symmetric dome in the case of surface impact by a nonspinning sphere. A bird's eye view of the surface ͑Fig. 3͒ shows a wedge of fluid being pulled away from the left wall along the equator of the sphere. The loss of fluid at the cavity wall hinders symmetrical growth of the splash curtain and results in an asymmetrical collapse of the splash dome ͓Fig. 2͑c͔͒. As the ball moves through the fluid, the wedge stretches and travels toward the right side of the cavity ͑Fig. 3͒. Eventually the wedge impacts the opposite side of the cavity. This impact forces air to be ejected from the cavity; the ejected air forms a line of bubbles that can be seen at right in Fig. 1 . As the ball travels along its curved trajectory, the cavity continues to elongate but no longer grows radially, eventually resulting in cavity pinch-off. PHYSICS OF FLUIDS 18, 091113 ͑2006͒
